Bortezomib suppresses the growth of leukemia cells with Notch1 overexpression in vivo and in vitro.
Bortezomib has been widely used in the treatment of various cancers; however, its exact mechanisms of action are not fully understood, particularly in acute T lymphoblast leukemia (T-ALL). Here, we visualize the anti-leukemia effect of bortezomib in both human T-ALL cell line and animal models. In vitro study, a human T-ALL cell line bearing Notch1 mutations, MOLT-4, was treated with bortezomib. At clinically achievable concentrations, bortezomib inhibited cell growth by inducing G1 phase arrest and apoptosis with a dose-dependent manner. A murine tumor xenograft model was achieved by subcutaneous injection of MOLT-4 cells for in vivo study. Administration of bortezomib significantly reduced tumor mass volume when compared with controls. Of note, bortezomib inhibited growth of leukemia cells in a Notch1-induced murine T-ALL model, and the life span of leukemia-bearing mice was markedly increased. Further studies revealed that bortezomib led to inhibited expression of Notch1 target genes. Taken together, our results demonstrate that bortezomib shows significant anti-leukemia effect in T-ALL bearing Notch1 mutations in vitro and in vivo. The present study provides evidence that bortezomib might be a candidate therapeutic reagent in the treatment of T-ALL.